A new porous compound, Copper glycinate (Bio-MOF-29), [Cu(C 2 H 4 NO 2 ) 2 (H 2 O)] has been synthesized by the hydrothermal method and characterized by single crystal XRD analysis. Bio-MOF-29 crystallized in orthorhombic crystal system with P2 1 2 1 2 1 space group. In vitro adsorption studies of four different drugs, terazosine hydrochloride, telmisartan, glimpiride and rosuvastatin have been carried out for Bio-MOF-29. Drugs adsorption estimations of drugs loaded Bio-MOF-29 have been carried out through High Performance Liquid Chromatography (HPLC), which reveals that these drugs are successfuly adsorbed in it. Also the slow release of adsorbed drugs after intervals was observed through HPLC. Thermograms and powder XRD patterns of Bio-MOF-29 before and after drugs adsorption were also recorded to elaborate the phenomenon of drugs adsorption in Bio-MOF-29.
Introduction
In the interim of the last decade of 20 th century, the metal organic frameworks [10] . Use of amino acids as linker molecules is also a new strategy to develop such frameworks with potential utili-ty for the storage of drugs [11] [12] [13] . While designing the synthesis of new MOFs for use in drug delivery, two important factors such as non-toxicity and biocompatibility should be considered. Therefore, use of the metal cations like copper, nickel, manganese etc. and bio-linker molecules such as amino acids for the construction of MOFs will prove beneficial in the field of drug delivery [14] [15] [16] [17] [18] .
J. An et al. have reported the construction of Bio-MOF-1 which is actually the representative of the series of recently discovered class of bio-metal organic frameworks (Bio-MOFs) [19] [20] [21] . Successful drug adsorption and release phenomenon have been investigated through Bio-MOF-1. Strong ionic interaction between the drug and the framework of Bio-MOF-1 has supported the idea that drugs can be successfully entraped and delivered from such frameworks.
Furthermore, Bio-MOFs have also been reported for their gas storage property
Recent studies are based on the synthesis of a new bio-MOF in which nitrogen based glycine has been used as a linker molecule and copper metal is used as a connector to construct the framework. This newly synthesized Bio-MOF-29 has been characterized and evaluated for its procainamide hydrochloride adsorption property. In vitro drug adsorption in this compound will open new gateways for in vivo drug adsorption which will be beneficial for the sake of mankind [25] .
Results and Discussions
The new material has been synthesized hydrothermally and named as Bio-MOF-29 because it is the metal organic framework based on bio molecule (glycine) as a linker and copper metal with atomic number 29. Structure of Bio-MOF-29 has been assessed by the single crystal XRD analysis and its drug adsorption property has been evaluated by means of TGA, XRD and HPLC studies.
Crystallographic Data and Structure Refinement
An X-ray crystal structure of Bio-MOF-29 was determined on a Bruker Smart Apex II CCD area detector diffractometer with graphite-monochromated MoK α (λ = 0.71073 Å) radiation [26] . A single crystal was mounted on a glass capillary and data were colected at 273 K. For the sake of the data collection and refinements all computer programs used are contained in the Bruker program packages Smart, Saint and SHELXTL. The cryatal data parameters have been summarized in Table 1 . 
Drugs Adsorption in Bio-MOF-29
In vitro drug adsorption studies in copper glycinate (Bio-MOF-29) were carried out using four drugs namely terazosine hydrochloride, telmisartane, glimpiride and rosuvastatin.
Terazosine hydrochloride (Hytrin) and telmisartan are used to treat hypertension (high blood pressure), glimpiride is used to control the blood sugar levels in body and rosuvastatin (crestor) is used in combination with exercise diet and weight loss to treat high cholesterol. So their successful in vitro drugs adsorption and release experiments will lead towards the use of these drugs for in vivo studies as well.
These drugs were loaded into Bio-MOF-29 by soaking the synthesized compound in the drugs solution. TGA and powder XRD patterns of Bio-MOF-29 before and after drug loading were compared. Furthermore HPLC studies were carried out to determine the amount of drugs loaded and to observe its release pattern.
Thermogravimetric Studies
SDT Q600 thermo gravimetric analyzer was used to record the thermograms of Goodness-of-fit on F Bio-MOF-29 before and after drugs adsorption. The compound was heated from 0˚C to 600˚C at a heating rate of 10˚C per minute. TGA plot before and after the drugs adsorption were compared. In Figure 3 , the plot of copper glycinate before drugs adsorption shows first weight loss of 5% at 130˚C which is due to the loss of coordinated water molecule. Then up to 250˚C the framework remains intact with no weight loss. After that another weight loss is observed at 250˚C due to the start of framework decomposition along with ligands and this decomposition continues till 300˚C with a maximum weight loss of 65%. Then the framework continues to decompose till 580˚C with the formation of metal oxides.
The plot of Bio-MOF-29 after the terazosine adsorption shows a weight loss of 8% at 120˚C, which is due to the loss of drug molecules. Then the framework shows stability up to 150˚C. At 170˚C another wieght loss of 12% is due to the loss of coordinated water molecule. After that the framework remains intact and at 340˚C the framework starts decomposition which continues up to 380˚C with T. Sattar, M. Athar TGA plot of telmisartan adsorbed Bio-MOF-29 shows a weight loss of 4% at 40˚C which is due to the loss of telmisartan contents. Another weight loss of 8% at 150˚C shows the loss of coordinated water molecule. Then the framework starts to decompose at 250˚C which continues till 300˚C with a maximum weight loss of 59%. Then up to 550˚C the whole framework decomposes along with remaining telmisartan contents.
A plot of glimpiride adsorbed Bio-MOF-29 shows first weight loss 3% at 50˚C
which is due to the removal of glimpiride contents. Then up to 150˚C the framework remains intact and at this temperature 9% weight loss is due to removal of coordinated water molecule. At 260˚C the decomposition of the framework and ligands starts which continues till 300˚C with weight loss of 55%. Then the framework decomposition continues slowly with further weight loss until it completes at 560˚C along with the decomposition of remaining glimpiride contents.
A plot of rosuvastatin adsorbed Bio-MOF-29 shows first weight loss 3% at 48˚C which is due to the removal of rosuvastatin contents. Then the framework shows stability up to 130˚C and at this temperature 8% weight loss is due to removal of coordinated water molecule. The decomposition of the framework and ligands starts at 250˚C, which continues till 300˚C with maximum weight loss of 50%. Then the framework decomposition continues slowly and gradually with further weight loss until it completes at 550˚C along with the decomposition of remaining drug contents.
HPLC Peaks for the Estimation of Different Drugs in Bio-MOF-29
For the sake of estimation of the drugs contents in the as synthesized material high Performance Liquid Chromatography was performed on a Waters 2695 separation module. All the details of HPLC parameters used for HPLC studies have been given (as supporting information).
0.18 g/g material of terazosine contents have been detected in Bio-MOF-29.
Maximum amount of released terazosine was estimated in the aliquot of water containing released drug after one day and this amount decreased slowly so that no drug contents were estimated in the aliquot of water containing released drug after five days, whereas the amount of telmisartan was found 0.15 g/g in Bio-
MOF-29. The amount of adsorbed telmisartan was released at intervals from the material and no telmisartan contents were found in the material after seven days.
For glimpiride the amount of adsorbed drug calculated through HPLC was 0.03 g/g material of Bio-MOF-29. This amount of adsorbed drug was fully released from the material within three days.
0.05 g/g material of rosuvastatin drug was adsorbed in Bio-MOF-29 and this amount of adsorbed drug was remained in the channels of the material for three days only with its slow release at intervals and after three days no drug contents were detected in the material.
Powder XRD Patterns of Bio-MOF-29
Drugs adsorption experiments performed on Bio-MOF-29 reveal that guest drug molecules can be adsorbed in the pores without loss of framework crystallinity.
Powder XRD pattern after drug adsorption as shown in Figure 4 , has revealed the crystalline integrity of Bio-MOF-29 even after soaking the material in water for several days.
Experimental Section
Bio-MOF-29 has been synthesized by hydrothermal method.Thermogravimetric analysis was performed on SDT Q600, thermo gravimetric instrument. FT-IR spectra were obtained on Shimadzu 8400 FT-IRby preparing KBr pellets. Powder XRD Patterns were recorded onBruker D 2 Phaser. HPLC studies of the drugs soaked Bio-MOF-29 were carried out on HPLC system, Waters 2695 separation module to estimate the amount of drugs adsorbed and also to observe its slow release after intervals. 
Hydrothermal Synthesis of Bio-MOF-29

Preparation of Drug Soaked Samples of Bio-MOF-29
Copper glycinate (Bio-MOF-29) was loaded with terazosine hydrochloride by soaking it in 0.1 molar solution of drug. The procedure followed was that after twenty four hours the drug solution was removed and fresh drug solution was 
Conclusion
In conclusion, the present study directs towards the hydrothermal synthesis of a bio metal organic framework based on a bio molecule and a biocompatible metal cation and its successful use for in vitro drugs adsorption studies. In vitro drug adsorption studies in the bio-molecular building blocks of the new material will open new gateways for in vivo drugs adsorption experiments for the welfare of humans. It is expected that the present work will enhance the use of bio-molecules for the construction of bio-metal organic frameworks for the sake of their use in the medical applications.
